
IMPROVE MONITORING UPDATE
Preliminary data collection statistics for the Summer 1993
season (June - August 1993) are:

Figure 1 is a map of the current IMPROVE and
IMPROVE Protocol sites including the CASTNet sites
and three newly installed Forest Service sites. The
CASTNet program has adopted IMPROVE optical and
scene monitoring protocols, but is using different aerosol
monitoring techniques.   The new Forest Service sites are
configured with aerosol, scene, and optical (nephelometer)
components.  The Forest Service Network is further
described in the Feature Article of this issue.

Other network changes from the last quarter include the
installation of a NGN-2 ambient nephelometer at the Lye
Brook Wilderness IMPROVE monitoring site.

All IMPROVE transmissometer data from December
1987 through May 1993 have been reprocessed to incor-
porate enhanced data processing and plotting procedures.
A comprehensive data report was submitted to the NPS in
August 1993. (See "Comprehensive Transmissometer
Data Report Now Available" in this issue.) 

Special Studies Update

Field monitoring data from project MOHAVE are
currently being analyzed by project participants.  Results
of preliminary analyses are expected in early 1994.

VISIBILITY NEWS....  

IMPROVE Meeting

A meeting of the IMPROVE steering committee was held
on September 23, 1993 in Fort Collins, Colorado.  The
meeting focused on program administration and documen-
tation requirements.  Individual subcommittees were
assigned to :

v Develop a memorandum of agreement among
participating agencies.

v Update the IMPROVE monitoring strategy
documentation.

v Compile information for a monitoring guidance
document.

The committee also discussed reconfiguring  two existing
monitoring sites to include all monitoring components (a
transmissometer, ambient nephelometer, aerosol sampler,
camera, and standard support systems).  Grand Canyon
and Shenandoah National Parks are being considered as
the primary candidates for these monitoring "super" sites.

REGIONAL VISIBILITY EXPERIMENTAL
ASSESSMENT IN THE LOWER FRASER RIVER
VALLEY (REVEAL)

A comprehensive air quality field monitoring program was
conducted in the Fraser Valley, British Columbia during
Summer 1993.  IMPROVE aerosol samplers, ambient
nephelometers, a transmissometer, cameras, and a wide
array of other air quality monitoring instruments were
used to assess the visual air quality during the study.  For
more information contact Steve Sakiyama at 604-387-
9942 (Air Resources Branch, Environmental Protection
Division, Ministry of Environment, Lands and Parks).

VISIBILITY INTERPRETIVE DISPLAY INSTALLED AT
GRAND CANYON NATIONAL PARK

An automated interpretive display that graphically
presents the current visibility to Grand Canyon visitors
was installed at Yavapai Museum in September 1993.
The hourly data from the south rim transmissometer are
radio-linked to the display.  A moving scale on the display
is automatically updated each hour.  The display relates
the standard visual range monitored by the transmissome-
ter to observed conditions within the Grand Canyon.
Though visibility-related interpretive displays exist at a
number of National Parks, this Grand Canyon display is
the first one that provides real time visibility data to park
visitors.  The display has attracted a lot of visitor attention
during its first month of operation.
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Feature Article

USFS Enhances Monitoring Program

The USDA Forest Service Visibility Monitoring Program
began in the Pacific Northwest in the Summer of 1983.
To date, the Forest Service has collected photographic
visibility monitoring data at more than 74 sites across the
United States.  In addition, the Forest Service provides
operational support of optical, aerosol, and scene instru-
mentation at nine IMPROVE Program monitoring sites
located at Forest Service Wildernesses.

The Forest Service is now in the process of restructuring
and enhancing its visibility monitoring program by incor-
porating new technologies to better meet the needs of
forest land managers.

Visibility data are used by federal land managers to
protect visibility in many of the 88 class I areas managed
by the Forest Service.  These data are also used to help
characterize and manage the visibility impacts of forest
and agricultural burning. 

The remote nature of most Forest Service Wildernesses
requires the application of a low maintenance, low-power,
and reliable monitoring approach.   In the past, the
primary data analysis technique used by the Forest Service
has been 35mm slide densitometry.  In fiscal year 1993,
the Forest Service undertook an agency-wide evaluation of
visibility monitoring procedures, objectives and accom-
plishments.  From this evaluation and with the active
involvement of participating regional and forest

supervisor's offices across the country, a five-year
monitoring strategy was drafted in January 1993.  

The Forest Service Strategy defines monitoring site
configurations that compliment IMPROVE and other
monitoring networks.  Aerosol, optical, scene and
meteorological components are all included in the monitor-
ing strategy.  Cooperation and coordination with
IMPROVE and other monitoring networks is essential to
ensure the collection of high quality and spatially repre-
sentative visibility data.  Implementation of the Forest
Service Strategy began in June 1993.

During the Summer 1993 season, the first three fully
configured Forest Service Program sites began operating
in the Pacific Northwest Region.  Five additional enhanced
monitoring sites are planned for installation in fiscal year
1994.  Scene monitoring will continue at 33 additional
sites, but quantitative analysis of 35mm slides will no
longer be performed.  Figure 2 lists the locations of each
existing and proposed monitoring site.  Table 1 details the
proposed USFS fiscal year 1994 monitoring configura-
tions by region and site.

Forest Service staff are working to integrate the Forest
Service strategy and philosophy with the goals, objectives
and operational strategy of the IMPROVE program.  A
primary objective of the Forest Service Strategy is to
ensure that the critical data user, the land manager,
receives interpreted data on time and in a format that can
support informed decisions on critical issues.
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EXISTING
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IMPROVE SITE OPERATED BY USFS PERSONNEL

Figure 2.  USDA Forest Service Visibility Sites - October 1993.
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* IMPROVE Sites operated by USFS personnel.
+ USFS IMPROVE Protocol monitoring site.
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11 11LYBRLye Brook (VT)*
11HEGLHercules-Glades (MO)

111GRGUGreat Gulf (NH)+
1111DOSODolly Sods (WV)*
1111BWCABoundary Waters (MN)*9

1111UPBUUpper Buffalo (AR)*
111SIPSSipsey (AL)*
1111SHROShining Rock (NC)+
11     1JARIJames River Face (VA)8
1111THSIThree Sisters (OR)+
1111SNPASnoqualmie Pass (WA)+

11GRMTGranite Mtn. (WA)
1211CORIColumbia River (WA)+6

11YOBOYolla Bolly (CA)
11VENTVentana (CA)

11THLAThousand Lakes (CA)
11SOWASouth Warner (CA)

11SARASan Rafael (CA)
1111SAGOSan Gorgonio (CA)*

 11SAGASan Gabriel (CA)
12MTTOMt. Tom (CA)
11EMIGEmigrant (CA)

11DESODesolation (CA)5
11TETOTeton (WY)
111SAWTSawtooth (ID)

1211LOPELone Peak (UT)+
1111JARBJarbidge (NV)*

11HECAHells Canyon  (ID, OR, WA)
11FRCWFrank Church-West (ID)

111FRCHFrank Church (ID)
1111BRIDBridger (WY)*4

11WHPEWheeler Peak (NM)
11SUPESuperstition (AZ)
11SAPESan Pedro Parks (NM)
11PIMOPine Mountain (AZ)

11MOBAMount Baldy (AZ)
1111GILAGila (NM)+3
11WEELWest Elk (CO)
111WEMIWeminuche (CO)*
11SNRASnowy Range (WY)
111MABEMaroon Bells (CO)
11111MOZIMt. Zirkel (CO)+
11EANEEagles Nest (CO)
11COFRColorado Front Range (CO)
11CLPECloud Peaks (WY)2

11HEHAHells Half Acre (MT)
11CAMOCabinet Mtns. (MT)
11BOMSBob Marshall (MT)  South 
11BOMNBob Marshall (MT)  North  1
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COMPREHENSIVE TRANSMISSOMETER
DATA REPORT NOW AVAILABLE

The following comprehensive optical monitoring data
report is now available from the IMPROVE program:  

Summary of Revised
Transmissometer-Based Visibility Data,

Winter 1987 Through Spring 1993 Seasons.

This report provides a ready reference to all transmisso-
meter data collected at IMPROVE and IMPROVE Proto-
col sites from the inception of the monitoring program in
1987 through May 1993.  A primary advantage of having
all data in a single document is that the data user can more
conveniently review the spatial and temporal characteris-
tics of the monitored visual air quality.  The report also
presents all of the data in a new, more modern, format that
includes more information about the monitoring sites and
incorporates the new visual indices.  The results of inten-
sive transmissometer testing over the years were also
incorporated into the data analysis routines to enhance the
quality of all transmissometer data.  These new presenta-
tion and processing procedures include:

v Presentation of data using the traditional
atmospheric extinction coefficient (bext) and
standard visual range (SVR) scales, and a new
haziness (dv) or deciview scale.  The deciview is
an easily understood visibility index which is
linear with respect to perceived visual changes
over its entire range.

v Reversal of the cumulative frequency distribution
definitions.  The 10% cumulative frequency value
now reflects the 10% best visibility and the 90%
value reflects the 10% worst visibility.
Cumulative frequency information are also
presented in the new visibility metric format.

v Improved estimates of the transmissometer lamp
drift correction factor were incorporated into the
data analyses to further enhance the quality of
transmissometer data.

To generate this report, all transmissometer and associated
meteorological data were reprocessed.  Everyone who uses
transmissometer data is urged to replace previously
reported data with this enhanced data set.  Because all
data were reprocessed with refined analytical procedures,
slight variations from previously reported data do occur at
specific sites during specific seasons.

The report consists of 593 pages that present data from
the sites listed in Figure 3.  Following a discussion of data
collection, reduction, and analysis procedures, site specifi-
cations and transmissometer data are graphically
presented by site.  Examples of the principle presentation
formats are provided in Figures 4, 5, and 6.

The report was delivered to the IMPROVE Steering
Committee and IMPROVE program participants in
August 1993.  Additional copies of the report and/or
associated digital data files can be obtained by a written
request to William Malm (see last page of newsletter).
You will be contacted regarding the reproduction cost and
delivery schedule.
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Figure 3. Transmissometer Visibility Monitoring Sites Included in "Summary of Revised                   
Transmissometer-Based Visibility Data, Winter 1987 Through Spring 1993 Seasons".



Figure 4. Example Transmissometer  Site Map (Big Bend National Park).
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Figure 5.  Example Seasonal Transmissometer Data Summary       
              (Big Bend National Park, Texas - Summer 1992).
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Figure 6. Example Annual Transmissometer Data Summary          
(Big Bend National Park, Texas - 1992).
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   IMPROVE STEERING COMMITTEE 

IMPROVE Steering Committee members represent their respective agencies and meet periodically
to establish and evaluate program goals and actions.  IMPROVE-related questions within agencies
should be directed to the agency's Steering Committee representative.  Steering Committee
representatives are:                               
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PREVIEW OF UPCOMING  ISSUE . . . 

The next IMPROVE Newsletter will be published in January 1994, and will
include:

v Network Status for the Fall 1993 Season.

v FEATURE ARTICLE:   Computer Imaging.


